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INFORMATION TRANSMITTING AND RECEIVING METHOD AND 
CORRESPONDING TRANSMITTER AND RECEIVER 

Background Of The Invention 

This application is a Continuation of prior application No.: 08/670,457, filed on 
June 26, 1996, entitled information transmitting and receiving method and 

CORRESPONDING TRANSMITTER AND RECEIVER, now pending. 

1 . Field of the Invention 

The present invention relates to transmission and reception methods, as well as to 
a transmitter and a receiver for their implementation. 

2. Discussion of Related Art 

Radio Data Systems (RDS) are systems for broadcasting a sound signal through 
double transmission; that is, systems whereby a data signal is sent in addition to a sound 
signal to carry information related to the transmitting station and the transmitted 
program. It is possible that similar systems also will be used in the future to broadcast 
television signals, for example. 

Such systems have been standardized in Europe as "RDS" by CENELEC and in 
the United States as "RBDS" by NRSC, and are subject to recommendations by CCIR. 
Fairly small differences exist between the various specifications which have been 
summarized, for example, by T. Beale and D. Kopitz in an article entitled "RDS in 
Europe, RBDS in the USA," EBU Technical Review, Spring 1993, incorporated herein 
by reference. The acronym RDS will be used hereinafter to designate any double 
transmission system regardless of its particular standards. 

Current RDS systems cover a very large number of services and, accordingly, the 
amount of information to be transmitted is large, but the available bandwidth for the data 
signal is only (approximately) 1000 bits/second (BPS). Such being the conditions, it is 
extremely important that full advantage be taken of the transmissive capacity of RDS 
systems, especially if more than one service is to be provided at one time. 

The data signal used by RDS systems has the structure shown in Figure 1 of the 
accompanying drawings. This structure consists of a sequence of groups GG, each 
composed of four blocks Bl, B2, B3, B4, and each block being made up of a 16-bit 
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information word IW and a 10-bit control word CW. Several different types of groups 
and blocks are provided. Each group type is composed of predetermined block types. A 
particular group type can be recognized by the informational contents of a sub-word GT 
of the word IW in the block B2 of each group GG. This, at least, is the currently used 
European standard. Among the block types are the following: a program identification 
block PI to let the receiver informed of the transmitting station's identity, a program 
service name block PS to inform the receiver of the name used in running the wireless 
broadcasting service, a radio text block RT for sending miscellaneous messages to the 
receiver, such as advertisements or captions to be displayed to the user. 

Certain groups (and their component blocks) are sent repeatedly and frequently. 
A high rate of re-transmission of these groups may, on occasion, be of use, or, as is most 
often the case, prove to be redundant. For example, transmission of the service name PS, 
located in block B4 of group OA, often proves to be redundant. 

This invention is directed toward optimizing the transmission of information in 
RDS systems and in fixed structure data transmission systems in general. 

Summary Of The Invention 

The above object is achieved by a transmission method and device, and a 
reception method and device having novel features and advantages. 

The idea on which the invention stands is that of using data packets of the same 
type to transmit different types of information, and of re-transmitting the information in 
such packets at different rates (depending on the data packet type). 

With RDS systems, for example, the block PS is used to transmit both the 
program service name, as usual, and the radio text, and arrangements are made for the 
rate of re-transmission of the service name to be high and that of the text to be low, or 
possibly zero. 

An embodiment of the invention is directed towards a method of transmitting 
information. The method comprises the steps of: (a) repeatedly transmitting at least data 
packets of a particular type, (b) classifying information contained in the data packets, and 
(c) transmitting the information, for a number of times which is related to a class 
associated therewith, through the data packets of the particular type. 
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Another embodiment of the invention, which is also directed towards a method of 
transmitting information, includes the steps of: (a) classifying a plurality of information 
types into a plurality of classes, (b) repeatedly transmitting data packets of a particular 
type at least some of which including at least one of the information types, (c) 
controlling how frequently each of the information types is included in the data packets 
of the particular type based upon the class of the information type. 

Another embodiment of the invention is directed towards a method of receiving 
information. The method comprising the steps of: (a) repeatedly receiving at least data 
packets of a particular type, (b) storing informational contents of the received data 
packets of the particular type, and (c) classifying the informational contents according to 
a number of times that it has been received. 

Another embodiment of the invention, which is also directed towards a method of 
receiving information, includes the steps of: (a) repeatedly receiving data packets of a 
particular type, at least some of which including at least one of a plurality of information 
types, (b) classifying the information types into a plurality of classes based upon how 
frequently each of the plurality of information types is included in the data packets of the 
particular type. 

Yet another embodiment of the invention is directed towards a transmitter of 
information. The transmitter comprises: (a) a storage means adapted to contain 
information to be transmitted and to store the information to be transmitted in such a 
manner that it can be distinguished by a class associated therewith, (b) a read means 
adapted to select and read the information to be transmitted from the storage means as 
well as to prepare a digital signal including a sequence of data packets of which at least 
some are of the particular type, the read means being effective to repeatedly transmit the 
data packets of the particular type, classify the information contained in the data packets, 
and transmit the information, for a number of times which is related to a class associated 
therewith, through the data packets of the particular type, and (c) a transmitting means 
adapted to receive the digital signal and to transmit it physically on a transmissive 
medium. 

Another embodiment of the invention, directed to a transmitter system, includes: 
(a) a storage medium configured to store a plurality of information types and data 
relating to classifications of the information types, and (b) a transmitter coupled to the 
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storage medium to receive the information types and data relating to classifications of the 
information types and physically transmit a plurality of data packets of a particular type, 
the transmitter configured to include different information types in the data packets of 
the particular type by including the different information types in the data packets of the 
particular type at different rates. 

Yet another embodiment of the invention is directed towards a receiver of 
information. The receiver includes: (a) a receiving means adapted to physically receive a 
signal from a transmissive medium and to output at least a corresponding digital signal 
including a sequence of data packets of which at least some are of the particular type, (b) 
a storage means adapted to contain received information and to store the received 
information in such a manner that it can be distinguished by a class associated therewith, 
and (c) a write means adapted to extract at least data packets of the same type from the 
digital signal and to write at least the informational contents thereof into the storage 
means, the write means being effective to repeatedly receive the data packets of the 
particular type, store informational contents of the received data packets of the particular 
type, and classify the informational contents according to a number of times that it has 
been received. 

Another embodiment, directed towards a receiver system, includes: (a) a receiver 
configured to receive a signal including a plurality of data packets of a particular type 
and to classify information types included in the data packets of the particular type into 
classes by determining how frequently the information types are included in the data 
packets of the particular type, and (b) a storage medium coupled to the receiver to store 
the information types according to the classes of the information types. 

Brief Description Of The Drawings 

The invention can be more clearly appreciated from the following description 
when read in conjunction with the accompanying drawings, in which: 

Figure 1 illustrates the structure of the data signal used in an RDS system 
according to the prior art and this invention, 

Figure 2 is a block diagram of a transmitter according to the invention, and 

Figure 3 is a block diagram of a receiver according to the invention. 
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Detailed Description 

The most commonly used methods of transmitting information require data 
packets to be sent repeatedly that are of the same type, are comprised of the same 
sequences of bits, and have the same structure. In that structure, a first group, usually a 

5 majority of the bits, is allotted to the information proper, and a second group of bits is 
allotted to service information, such as the sender and the addressee of the packet, the 
type of data contained in the packet, or the error correction, for example. 

This invention provides a method of sending the information about the type of 
data contained in the packet, without sending any specific bits. The term "classes" of 

10 information will be used hereinafter to indicate any characteristics by which information 
can be distinguished and classified. 

Assume that sequences of personal names formed, for simplicity, by one surname 
word and one first name word, each having no more than 15 characters, are to be 
transmitted using data packets that have a fixed structure, wherein 120 bits are allotted to 

15 the information proper. The method of this invention provides for the information to be 
first classified by distinguishing the surnames from the first names, and then for the 
transmission, using the aforementioned data packets, of the information associated with 
the "surname" class for a first number of times and the information associated with the 
"first name" class for a second number of times. A simple possibility is to transmit each 

20 surname twice consecutively, and then to transmit the related first name once. Assume 
now that a third class of information representing the total number of surname/first name 
pairs already transmitted is to be transmitted occasionally to enable the receiver to check 
to see that no information has been lost; then, in accordance with the invention, this third 
class of information can be transmitted from time to time, by means of a data packet, a 

25 third number of times, e.g., thrice consecutively. 

A class also may signify what importance is attached to the information being 
(correctly) transmitted and received. Suppose that information about the fill level of a vat 
that is being monitored for overflow is to be transmitted, and that information about the 
temperature of the vat contents also is to be transmitted. In accordance with the 

30 invention, the fill level information, which carries greater importance, can be transmitted 
at frequent intervals, e.g., at least 10 times a minute, whereas the temperature 
information, of lesser importance, could be transmitted less frequently, e.g., no more 
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than once every minute. For the fill level information to be recognized, it is necessary 
that different data packets include the same fill level information, which would be true if 
the vat fill level changed slowly. 

Still in connection with the vat example above, assume that the fill level 
5 information is represented by a number between 0 and 50, and that the temperature 
information also is represented by a number in the 0 to 50 range. Upon receiving a 
sequence such as (24 24 24 20 23 23 22 22) or (24 24 24 23 20 23 22 22), the receiver 
would immediately understand that number 20 therein represents temperature 
information, because it is never re-transmitted, whereas the fill level information is 
10 transmitted at least twice ~ although not necessarily consecutively, as in the case of 
number 23 in the second sequence. 

Identification of particular classes of data in this manner requires that the 
transmitted information be counted in some fashion. Since this counting provides the 
basis for classifying the information by the receiver, it is necessary that the receiver be 
15 able to decide when the counting is to be interrupted or evaluated for classifying 
purposes. As used herein, a "count" refers to a number of times that a particular 
information item is transmitted according to a particular counting scheme. Two counting 
schemes can be used to determine a count: a first scheme is based on time, and a second 
scheme is based on the number of data packets received. These schemes coincide when 
20 the packets happen to be all of one type and are sent at a fixed re-transmission rate. In the 
first case, the receiver surveys the received data for data packets of the type of interest 
within a time window of predetermined duration, and then performs the same survey 
within a new time window, which may partly overlap the former window. In the second 
case, the receiver surveys the received data for data packets of the type of interest within 
25 a first group formed by a certain number of consecutively received data packets, which 
may be the type of interest or any other type, and next surveys a second group, similar to 
the first, which might have data packets in common with the first group. 

In certain applications, it may be convenient to take account of the time lapse that 
separates information items being transmitted repeatedly, which time lapse may be 
30 selected according to the classes of the data being surveyed. 

Throughout the above discussion, the assumption has been made that the 
information being transmitted, i.e., the first name, surname, temperature, or fill level, is 
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fully contained within a single data packet. However, the invention is not limited to this 
particular possibility. In general, a method is provided whereby the receiver can 
determine where an item of information begins and ends. There are essentially two ways 
of achieving this: (1) either using information items of a predetermined fixed length 
5 (e.g., four data packets), or (2) using information bit strings inserted in the last data 
packet. 

The reception method of the invention follows directly from the transmission 
method. 

It is presumed that the receiver is sent (repeatedly) data packets of the same type, 
10 and will store them to later analyze their contents. For the purpose of implementing the 
present method, however, it would be sufficient to have only the informational contents 
of the data packets stored. Nevertheless, it is possible that for the receiver to store the 
incoming data packets in full. It is also possible that in many applications the receiver 
would be sent varying types of data packets, and that it would use the present method for 
15 only one type. In such a case, however, the expectation is that the receiver usually would 
store all the data received. 

The information transmitted according to the invention is recovered from the 
informational contents of the incoming data packets. In the most basic of cases, there 
would be no data reconstruction to perform; in other cases, however, the operation of 
20 reconstructing the information may entail, for example, the application of error 
correction codes, or the gathering together of the informational contents of a number of 
data packets, as previously discussed. 

The reconstructed data information is then classified according to the number of 
times that each information item has been received; specifically, the incoming data 
25 packets having the same informational contents need to be counted. 

Assume that the informational contents of each data packet corresponds to a 
single character, and that the following characters are received: 

12:25Crl2:25CrQWERTYUIOPASDFGCrl2:25Crl2:25Crl2:25Cr 

where Cr is the ASCII return character, often used in computers to signal the end 
30 of a document line. The receiver will store the sequence of characters and reconstruct the 
information in the following manner: 
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12:25 12:25 QWERTYUIOPASDFG 12:25 12:25 12:25 

and will rank the information "12:25" in a first class, since it has been received 
five times, and rank the information "QWERTYUIOPASDFG" in a second class, since it 
has been received only once. 
5 Alternatively, assume now that the informational contents of each data packet 

corresponds to five characters, that each information item corresponds to a data packet, 
and that the following packets are received: 

12:25 12:25 QWERT YUIOP ASDFG 12:25 12:25 12:25 

In this case, no reconstruction step will be required and the receiver will 
10 proceed with the classifying step directly. The information "12:25" will be entered in a 
first class, since it has been received five times, and the information "QWERT", 
"YUIOP" and ASDFG" will be entered in a second class, since they have been received 
only once each. 

Of course, the meaning of the different classes will have to be known to the 
15 receiver, so that it can make proper use of the received and classified information. In 
both of the examples given above, the first class corresponds to the time of the day, 
while the second may be an alphanumeric message. The received information could, for 
example, be displayed by the receiver. In such a case, different classes of information 
could correspond to different display times. For example, the time of day could be 
20 displayed consecutively for at least 30 seconds, and the alphanumeric message could be 
displayed for 10 seconds. 

The same considerations made for the transmission method also apply to the 

count. 

The transmission and reception methods just described find particularly 
25 advantageous applications in RDS systems. For such systems, the data packet may 
correspond to a group GG or a block B. 

To make the best use of the transmissive capacity of the data signal, the block PS 
is utilized to transmit both the program service name and the radio text. 

The receiver is able to identify the blocks PS because these blocks occupy the 
30 fourth place in the groups OA and 0B, and the third and fourth places in the groups 15 A. 
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As previously explained, the receiver can identify the groups on account of a suitable 
sequence GT of bits being provided in each block B2 of each group GG; each block PS 
contains two characters in the information word IW. 

According to the currently applicable standard, the program service name 
comprises eight characters ~ any unused characters should be blanks — and is 
transmitted by means of four blocks PS. In the present method, the radio text is of 
necessity a multiple of eight characters, which is compatible with the current standard 
providing for a radio text length of thirty-two or sixty-four characters, depending on 
whether it is transmitted in a block RT contained in the group 2B or 2A, respectively. In 
addition, the radio text transmitted by the present method has no limitations on its length 
and only requires a necessary minimum of eight characters. The following sequence 
represents a range of permissible numbers of radio text characters that can be transmitted 
according to present standards: 8, 16, 24, 32, 40, 48, . . . , 64, 72, 80, ... 

As for the count, a viable strategy consists of sending the service name of the 
station, which belongs to a first class, at least twice consecutively, and sending the radio 
text, which belongs to a second class, only once. 

It is important that the receiver learn the program service name within a short 
time, so that it can display it to its user. Accordingly, two iterations of the service name 
should be sent periodically at frequent intervals, even where the radio text to be sent is 
extensive. Where three different information classes are to be sent, such as a service 
name, the time of day and a varied message, a different number of re-transmissions may 
be selected for each class, e.g., three for the service name, two for the time of day, and 
one for varied message. 

Other strategies are conceivable that are more complicated than the consecutive 
re-transmission method, but these strategies do not appear to offer any special 
advantages in RDS systems. 

To implement the methods described in the foregoing, a special transmitter and 
special receiver with appropriate features should be provided. 

A transmitter of this special type comprises, as shown in Figure 2, a storage 
means TM adapted to contain information to be transmitted, a read means TCP adapted 
to select and read the information to be transmitted and to prepare a digital signal DS 
comprising a sequence of data packets, of which at least some are the same type, and a 
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transmit means TX adapted to receive the digital signal DS and transmit it physically on 
a transmissive medium. The transmissive medium, in this example, is the air. The 
physical transmission takes place via a transmitting aerial TA. This design is basic for a 
transmitter of digital signals. 
5 Compared to conventional arrangements, the storage means TM is adapted to 

store information to be transmitted such that it can be distinguished by a class associated 
therewith, and the read means TCP is adapted to implement the transmission method of 
this invention; this read means TCP often consists essentially of a microprocessor or a 
digital signal processor (DSP), whereby the implementation of the method requires 
10 appropriate programming of the processor. Where the read means TCP is implemented 
with unprogrammed dedicated logic, it usually is synthesized in an automatic manner 
according to particular specifications. 

There are two ways of storing information so that it can be distinguished by a 
class associated therewith: a first way consists of storing the class for each group of 
15 information items, and a second way consists of allotting different storage areas for 
information from different classes and storing the information in its proper area. 

Where this method is applied to systems of the RDS type, the transmitter 
construction is much more complicated. However, for the purposes of this invention, it 
will be sufficient, in general, that a conventional transmitter be used and its control 
20 program altered to suit the desired method. 

A receiver of this special type comprises, as shown in Figure 3, a receive means 
corresponding in Figure 3 to the blocks RX, SD, DD adapted to physically receive a 
signal from a transmissive medium and output at least one corresponding digital signal 
DS which comprises a sequence of data packets of which at least some are the same 
25 particular type, a storage means RM adapted to contain received information, and a write 
means RCP adapted to extract data packets of at least the particular type from the digital 
signal DS and to write at least their informational contents into the storage means RM. 
Where the transmissive means is the air, this physical reception will take place through a 
receiving aerial RA, this being the usual arrangement for digital signal receivers. 
30 Compared to conventional arrangements, the storage means RM is adapted to 

store the incoming information such that it can be distinguished by classes associated 
therewith, and the write means RCP is adapted to implement the transmission method of 
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this invention. The write means RCP comprises a microprocessor or DSP, so that the 
implementation of the method will be dependent on a suitable programming of the 
processor. Where the write means RCP is implemented with unprogrammed dedicated 
logic, it usually is synthesized in an automatic manner according to particular 
5 specifications. 

Shown best in Figure 3 is the architecture of an inventive receiver of the RDS 
type, which also corresponds to that of a conventional receiver. 

The receive means connected to the receiving aerial RA comprises a block RX 
which receives a radio frequency signal and outputs a low-frequency signal. This low- 

10 frequency signal is supplied to a sound decoder SD which will output a right audio signal 
SS-R and a left audio signal SS-L, and is supplied to a digital signal decoder DD which 
will output a digital signal DS. The signals SS-R and SS-L are passed to a stereo 
amplifier AMP which will output a signal P-R to a right loudspeaker and a signal P-L to 
a left loudspeaker. The signal DS goes to the write means RCP; the latter represents the 

15 intelligent core of the receiver and is connected to the read/write storage means RM, and 
to a display DIS for displaying information to the user. In addition, the write means RCP 
receives a keyboard signal KS to receive commands from the user, and outputs a first 
control signal VCS, e.g., for controlling the amplifier AMP gain, and a second control 
signal TCS, e.g., for controlling the block RX tuning. Compared to conventional 

20 arrangements, the write means RCP is adapted to implement the reception method of this 
invention. 

With the method of this invention, as implemented by such an architecture, 
different types of information transmitted by data packets of a single type can be 
displayed. In fact, once the information has been received and classified by the write 

25 means RCP, this same means can control the display DIS, for example, to 
simultaneously display information associated with at least two different classes (e.g., a 
service name and a varied message) at predetermined locations on the display DIS. 
Alternatively, the write means RCP could cause the display to be dependent on a user's 
commands entered on the keyboard of the receiver and received through the signal KS. A 

30 combination of these two alternatives is the permanent displaying of the service name at 
a first location and the displaying of either the time of the day or the various message, at 
the user's discretion, at a second location. 
546094.1 
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During a transition phase, that is, before the receiver is able to classify the 
incoming information, the receiver may take, for example, the information incoming first 
as the service name and display it as such. Subsequently, once the classifying is 
completed, the receiver can amend the display as required. 

Similar to many modern receivers (such as car radio receivers), the preselection 
of a limited number of programs can be provided. This preselection is normally obtained 
by storing tuning information into a storage means. In the arrangement of Figure 3, this 
storage means may be the storage means RM. To best implement the method of this 
invention, it is advantageous if, for each preselected program, the block PS associated 
with at least one predetermined class is also stored by the storage means RM. It would be 
convenient, of course, to store at least the class selected that is associated with the 
program service name. In fact, assuming that a given program is selected, it would be 
possible to display immediately the proper service name, without waiting for the write 
means RCP to store a sufficient number of blocks PS to complete a classification. After 
the write means RCP have completed such operations, it would still be possible to check 
to see that the service name is the correct one, as it is bound to be in most cases, and to 
amend it if necessary. 

As previously mentioned, the service name identification operation may take a 
fairly long time (e.g., a few seconds), which will depend on what and how many other 
information items are transmitted through the block PS. It may be advantageous, 
therefore, for the write means RCP to be arranged to perform an initial scanning 
procedure on the operational band of the receiver and then reserve the scanned 
information for subsequent storage. This pre-scanned information would include at least 
the service names of programs received in the area where the receiver is located. Of 
course, such information could be stored in the storage means RM. Since such an initial 
scanning is sure to take a long time, it either may be arranged for the scanning to be 
initiated at the user's request, or initiated automatically during periods when the receiver 
is not used, for example, when the receiver is turned off. In this manner, upon tuning in a 
fresh program, the receiver would be able to display the program name at once. 

Having thus described at least one illustrative embodiment of the invention, 
various alterations, modifications and improvements will readily occur to those skilled in 
the art. Such alterations, modifications and improvements are intended to be within the 
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spirit and scope of the invention. Accordingly, the foregoing description is by way of 
example only and is not intended as limiting. The invention is limited only as defined in 
the following claims and the equivalents thereto. 
What is claimed is: 
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